We attempted toinvestigate in some detail, the possible interactions of La 2 O 3 and H 2 O and the presented experimental data are in line with the previously reported results (References13, 14 of the manuscript) . For examining the behaviour of La 2 O 3 , we made compacted pellets from its powder (Alfa Easer, 99.9 %) and sintered them at 1400 ºC in air atmosphere. The samples were taken out at ~300 °C while cooling from the sintering temperature. The weight increase and shape change of the compacted pellets under atmospheric conditions were tracked and recorded systematically over time and the resulting changes are represented in Figure 1a (top part). The sample weight increased gradually and was accompanied by a dramatic increase in the volume of the pellet leading to its fracture and complete disintegration within 24 h. Through XRD, TGA, FTIR and chemical analysis we could establish that La 2 O 3 on exposure to atmosphere reacts readily with the moisture present in air leading to the formation of La (OH) 3 (Figure 1b) . The TGA and PXRD patterns of the final product are shown in Figure 1(c-d) . The TG data of the resulting powdery product presented in Figure 1c indicate weight losses in two distinctive temperature regimes of 300-400 °C and 450-550 °C which finally yielded the original La 2 O 3 . The PXRD pattern of the air-exposed product (Figure 1d) showed peaks that could be well indexed to La(OH) 3 . The present experimental data are in line with published results (Reference 13 &14 of the manuscript) and clearly indicate the considerable affinity of La 2 O 3 even to atmospheric H 2 O.
Figure 1
Chemical and physical changes of La 2 O 3 on atmospheric exposure(a) Graphical representation of increase in weight with time of the air-exposed powder compact along with its photographs taken at regular intervals (b) The La(OH) 3 structure (c) TG and DTA traces of the final powdery material confirming the de-hydroxylation steps of La(OH) 3 yielding La 2 O 3 on heating (d) The PXRD pattern obtained after atmospheric exposure which could be indexed to La(OH) 3 
FT-IR Analysis
We have recorded FT-IR spectra of our LaPO 4 samples to confirm their chemical identity and purity and also the spectra of La 2 O 3 and La(OH) 3 to explain some anomalous observations we have found in the case of some of the rare-earth oxides which were projected recently (Reference 1 of the manuscript) for their super hydrophobicity. Given below are the FT-IR spectra of these three compounds ( figure 3, S1 ). In the case of LaPO 4 we get absorption peaks at 1067, 986, 947, 923, 632, 608, 540 and 500 cm Surface energy, γ lmn was obtained using the difference in the Gibbs free energies of surface and that of corresponding bulk for unit surface area.
Gibbs free energy G is given by
, where U is the internal energy of the system, p is the pressure and S is the entropy.
The difference in Gibbs free energies between the surface model and the bulk model of solid was calculated by the above method. We ignored zero-point energy and pV term as well as TS term because their differences in surface model and bulk model could be much smaller than the difference of internal energy. U is approximated by the total energy of the system. Therefore, Gibbs energy difference of the system becomes equal to the difference of the total energy, .
Hence, surface energy could be obtained using the difference in the total energy of slab model and that of corresponding bulk model per surface area.
First principles calculations in this paper were performed by the PAW method as implemented in VASP code. [2] [3] [4] The generalized gradient approximation with the exchangecorrelation functional proposed by PBE 5 was employed together with GGA+U approach 6, 7 in the simplified spherically averaged version. U eff = 7.5 eV is applied to the La 4f states to correct their position relative to La 5d levels. The plane-wave cutoff energy was 400 eV.
As a first step, the cell parameters of bulk model were calculated. For this, the k-point sampling condition ensured a good accuracy of total energies for each crystalline species within 1 meV/atom. All atomic positions and cell parameters were allowed to relax until their forces converged to be less than 0.02 eV/A to obtain structure for bulk.
Then, structural relaxation of slab model constructed based on optimized bulk model was performed only on the position of atoms.
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S6) Thickness of the thin LaPO 4 film obtained
The SEM micrograph obtained for the LaPO 4 on glass surface shows the rod morphology of the phosphate and gives the average thickness of the coating as ~ 220 nm
S7) WCA measurement on uncoated and coated glass plates
The photographs show the wetting of the uncoated glass surface and LaPO 4 coated glass surface by water. Water spreads over the uncoated surface due to the very low WCA of 14°
